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the RF it is slow enough to allow the grain interiors to undergo 
normal SD; thus, the system exhibits a mixture of normal SD 
and discontinuous SD microstructures. For the very large Mt 
and L (Fig. 7d), the front movement is so fast that no SD can 
take place in the grain interior. Therefore, such microstructures 
as those growing from the GB in Fig. 7c and 7d were called by 
Ramanarayan and Abinandanan [28] as discontinuous SD mi-
crostructure. The main differences between classical DP reaction 
and discontinuous SD is that in the DP one of the lamella must 
be the precipitate phase, whose composition is significantly 
different from that of the matrix. In the discontinuous SD, the 
lamellae are created due to a composition wave of relatively 
large amplitude but sumultaneously coherent interfaces exists 
between the A-rich and B-rich lamellae. 

The discontinuous SD may appear in the systems where DP 
reaction and normal spinodal microstructure within the grains 
coexist, for example Cu–Ni–Fe [29] and Cu–Ni–Sn [30]. The 
experimental evidence of the discontinuous SD was delivered by 
Gorsee at al. [31]. They performed ageing of Pb0.36Ge0.64Te 
alloy and observed (Fig. 8a) that the supersaturated parent 
phase (Pb,Ge)Te decomposes at the migrating RF into regular 
aggregates of alternating black-PbTe(Pb) and white-GeTe(Pb) 
phases with a constant lamellar spacing. The interlamellar spac-
ing increased from 30 nm at 473 K to about 200 nm at 773 K. 

The results of an energy dispersive X-ray spectroscopy (EDX) 
scan (Fig. 8a) clearly revealed that the reaction products are far 
from equilibrium. Therefore, the discontinuous coarsening is 
observed after longer time of annealing (Fig. 8b).

The main difference from the classical DP reaction re-
sults from the fact that the examined by Gorsse [31] the initial 
(Pb,Ge)Te solid solution was transformed into a Pb-rich and 
a Ge-rich phase but having the same crystallographic structure. 
Moreover, the interlamellar spacing is much finer than that 
commonly observed during DP reaction (>100 nm). The con-
centration profiles are likely to be sinusoidal (Fig. 8a) and well 
located within miscibility gap while in the DP reaction the solute 
rich lamellae are of equilibrium concentration. Comparing the 
profile in Fig. 8a with that obtained by He et al. [32] in similar 
studies (Fig. 9) one can notice the different shape of Pb, Te and 
S profiles all the spectra show tendency to decrease in the D area 
(Fig. 9b). One should note that He (2010) examined PbTe0.7S0.3 
which decomposed into PbTe and PbS.

Fig. 9. a) Scanning transmission electron microscopy (STEM) im-
age showing regions of PbS (labeled C) and PbTe (labeled D) of the 
PbTe0.7S0.3 aged at 773 K for 8 h, b) EDX line scan from A to B in 
(a). Reprinted with permission from Wiley-VCH Verlag GmbH & Co, 
J. He, S.N. Girard, M.G. Kanatzidis, V.P. Dravid: Adv. Funct. Mater. 
2010, 20, 764-772, Fig. 2c [32]

4. Experimental verification-analytical approach

The rapid development of the new analytical techniques and 
diagnostic tools makes possible to obtain a very detailed infor-
mation about nanostructure, chemistry, crystallography of the 

Fig. 8. (a) The lamellar microstructure of Pb0.36Ge0.64Te aged at 673 
K with corresponding EDX line scan across the white solid line. (b) 
TEM image of the microstructural evolution of the Pb0.36Ge0.64Te 
alloy during over aging at 773 K (PbTe(Ge) in black and GeTe(Pb) in 
white). Reprinted with permission from Elsevier Science Ltd, S. Gorsse, 
P. Bellanger, Y. Brechet, E. Sellier, A. Umarji, U. Ail, R. Decourt: Acta 
Mater. 2011, 59, 7425-7437, Fig. 5 and middle image of Fig. 6 [31]


















